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Introduction: Asteroids and primordial planetary 
bodies are used to be discussed in solid material state 
generally [1-3]. The active planets with geosphere are 
discussed high-pressure process in the solid sphere of 
hard rock and stable minerals, though atmosphere and 
ocean-water system are clearly distinguished by another 
material states of vapor and liquid states. Remained solid 
materials after impact events are used to be identified 
stable high-temperature and high-pressure conditions of 
the solid material. However, it cannot be elucidated in 
detail to be ignored the melting process and volatiliza-
tion of various elements (including volatiles of H2O and 
CO2) at high pressures. In this paper, we propose the 
fluid melting process at impact-induced process based on 
new idea [4-7]. 
Problems of static high pressure in natural event:  
Stable high-pressure process [1-3] has been discussed in 
the Hugoniot curve based on volume change at high 
pressure of solid material. This feature has been applied 
to simple elements such as closed static system, such as   
artificial diamond of carbon element etc. However, natu-
ral state changes (such as a gas or liquid) has occurred in 
the compositional variation from complex composition 
of natural in the (Earth) process, because complex com-
positional changes of solids without direct observation 
and tracking are considered to be formed as solids with 
high-pressure with static reaction or shock impact event.  
Problem of a static high-pressure process in natural for-
mation is to ignore the state changes formed in long geo-
logical periods resulted in final products of crystalline 
solidified materials. The static formation model might be 
serious problem when it is applied to the reaction pro-
cess of dynamic location. Description of the crystalline 
materials used by optical, electron and X-ray beams both 
in Earth and extraterrestrial materials, is usually different 
interpretation of formed environments (statics or dynam-
ics)  
Problems of dynamic high-pressure process: Pre-
vious interpretation of dynamic high pressure process 
with open system has been applied incorrectly to the 
static environments formed quenched solids in a closed 
system. However, in impact experiment on the hard tar-
get materials of rocks or metals with state-changes by 
vapor and fluid ejecta, the residual materials after high 
pressure are solidified as post-shock event. From re-
mained materials after impact process, crystalline solidi-
fied grains are mainly state-changes during dynamic 
high-pressure process which are considered to be repre-
sentative remnants of the impacted solids without ratio 
of non-crystalline materials. Identification of crystalline 
remnants in impact event is different to generated envi-
ronments [4-6].   
Experiments and results: In order to collect amor-
phous materials after high-velocity reaction, light ele-
ments are selected from carbon and its mixed composi-
tion in soft target materials of air-molecules and liquid-
molecules, which are obtained as follows [4-7]: 
1) Three phases are obtained as amorphous carbon 
with various combinations, 2) carbonate CaCO3, and 3) 
carbon C.  
 2) At air molecules, about 90% of amorphous car-
bon compositions, crystalline composition of carbonates 
and carbon (10%) are fewer products. 
 3) At liquid molecules, about 45% of amorphous 
carbon compositions, about 5% and 50% of crystalline 
composition of carbonates and carbon, respectively, are 
obtained.   
 
 
Fig.1. Diagram of products (amorphous grains and two crystal-
line grains of carbon-bearing materials) and content ratio (%) 
at high-speed reaction in air and liquid conditions [4-7]. 
 
 
Discussion of experimental results:  From the results of 
the present experiments, high-speed experiments in soft air-
fluids environments are obtained remarkable results as follows: 
1) Amorphous solidified materials are collected in large 
quantities in the present experiments. 
2) Impacts on soft target of voids-rich and low-density are 
difficult to be obtained at closed impact chamber. However, 
global surface of extraterrestrial surfaces has many impacted 
grains on regolith soils with amorphous materials-rich gain 
even in drilled samples as in the Apollo exploration [2, 3]. 
      New model of impacted extraterrestrial bodies: The 
present new model of impacted extraterrestrial bodies and pri-
mordial Earth is summarized as follows: 
0
10
20
30
40
50
60
70
80
90
100
C広範囲含有相 CaCＯ3方解石 C炭素
気体中平均固定 液体中平均固定
Miura (2008)
含
有
量
比
（I
/I
0
）
Produced materials 
In air    In liquid    
Amorphous C CaCO3 Carbon C
C
o
n
te
n
tr
a
ti
o
n
R
a
ti
o
 (
I/
I 0
) 
%
1) A large amount of amorphous solidification can be ob-
tained as state-changes among vapor, liquid and solid (VLS) 
states.  
2) State-changes can be obtained as global system of active 
planet Earth, and as local system of impacted locations at all 
extraterrestrial surfaces of Earth-type planets, the Moon and 
Asteroids.  
3) It was found to be important in the present experiments 
that the state change at the rapid reaction has a large amount of 
amorphous solidification. The planet Earth shows characteristic 
of the long-range change of composition during evolved pro-
cess after impacts, however, the airless Moon crust and pri-
mordial planets reveal local state-changes because there is no 
continuous change at global evolution. 
      4) Figure 2 shows impacted and impact-related extraterres-
trial bodies and active planet Earth, where main crystalline 
minerals formed at active Earth are completely different with 
present extraterrestrial bodies (without global ocean-water 
system to be generated the whole VLS state changes). 
      5) Present model called as impact-induced air-melting pro-
cesses are confirmed by the feldspar minerals (composition, 
and lamellar textures) and volatile-bearing composition on 
impacted grains of the Moon and active Earth [4-7]. 
   6) Present results can be applied for sources of Asteroids 
and planets for the Antarctic meteorites and other meteorites 
found on active Earth.  
 
 
 
 
Fig.2. Comparison of amorphous and crystalline material 
grains on extraterrestrial bodies and terrestrial evolved planet, 
which are stared impact-generated bodies, and followed local 
impact changes, or global state-change systems of active planet 
Earth [4-7]. 
 
 
 Summary:  The present results are summarized as follows: 
1) Significance of amorphous materials is obtained at for-
mation of extraterrestrial bodies and primordial planet Earth. 
2) A large amount of amorphous products with carbon-
bearing composition are artificially obtained at impact experi-
ments of solidified grains on air-liquid conditions in the present 
experiments. 
 3) The present results are confirmed on the sample data of 
extraterrestrial bodies and collected grains mainly formed by 
impact-induced processes. 
4)  Well-crystallized products (crystalline minerals) on ac-
tive planet Earth are not standard for formed condition of min-
erals and formation model of extraterrestrial bodies (the Moon, 
Earth-type planets and Asteroids) because of much formation 
of amorphous grains as state-change during air-melting pro-
cesses on extraterrestrial bodies. 
 5) Present results can be applied for sources of Asteroids 
and planets for the Antarctic meteorites and other meteorites 
found on active Earth. 
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